Genetic analysis of bacteriophage lambdaN-dependent antitermination suggests a possible role for the RNA polymerase alpha subunit in facilitating specific functions of NusA and NusE.
A role for the Escherichia coli RNA polymerase alpha subunit in transcription antitermination dependent on bacteriophage lambda N protein has been previously inferred from the isolation of rpoA mutants that alter the efficiency of this process. This report describes studies on the efficiency of N-dependent transcription antitermination in a strain containing the rpoA341 mutation, which interferes with this process. The effect of mutations in genes coding for different Nus factors and/or plasmids overexpressing nus genes on bacteriophage lambda development in an E. coli rpoA341 host was examined. In addition, the effect of overproduction of the N protein in these genetic backgrounds was assessed. Analogous bacterial strains were employed to measure the efficiency of the antitermination process using the lacZ reporter gene under control of the lambda p(R) promoter, and containing the phage nutR region and the t( R1) terminator between the promoter and lacZ. The experimental results suggest interactions between components of the N-antitermination complex, which have been established biochemically, as well as additional functional relationships within the complex. Furthermore, the results indicate that amino acid substitution in the alpha subunit C-terminal domain encoded by the rpoA341 mutation may specifically disrupt the function of the NusA and NusE proteins. During this analysis, it was also found that the E. coli nusA1 mutant exhibits a conditional lethal phenotype.